(19) 



J) 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europ^endes brevets (11) EP 0 581 596 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
04.1 2.1 996 Bulletin 1 996/49 



(51) Int. CI 6 : A24C 5/34, G01 N 35/00 



(21} Application number: 93306009.7 
(22) Date of filing: 29.07.1993 



(54) Apparatus for automatically taking In smoke of rolled tobaccos and analysing the same 

Einrichtung zum automatischen Rauchen von Tabakrollen und zum Analysieren des Rauches 
Appareil pour fermer automatiquement des rouleaux de tabac et pour I'analyse de la fum6e 



(84) Designated Contracting States: 


• Minami, Keisuke, 


DE FR GB IT 


c/o Japan Tobacco Inc. 




Hiratsuka-shi, Kanagawa-ken (JP) 


(30) Priority: 31.07.1992 JP 205671/92 


• Suda, Hiroyoshi, 


31.07.1992 JP 205672/92 


c/o Japan Tobacco Inc. 


31.07.1992 JP 205673/92 


Hiratsuka-shi, Kanagawa-ken (JP) 


31.07.1992 JP 205674/92 




31.07.1992 JP 205675/92 


(74) Representative: Ruffles, Graham Keith 




MARKS & CLERK, 


(43) Date of publication of application: 


57-60 Lincoln's Inn Fields 


02.02.1994 Bulletin 1994/05 


London WC2A 3LS (GB) 


(73) Proprietor: Japan Tobacco Inc. 


(56) References cited: 


Shinagawa-ku, Tokyo 140 (JP) 


EP-A- 0 021 083 EP-A- 0 41 7 974 




DE-A- 1 757 660 US- A- 3 548 841 


(72) Inventors: 


US-A- 4 858 628 


• Sakuma, Yuzuru, 




c/o Japan Tobacco Inc. 




Hiratsuka-shi, Kanagawa-ken (JP) 





Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Rank Xerox (UK) Business Services 

2.13.8/3.4 



1 



EP0 581 596 B1 



2 



Description 

This invention relates to an apparatus for automati- 
cally taking in smoke of rolled tobaccos such as ciga- 
rettes or cigars and analyzing the same, a more 
particularly to an automatic smoke analyzing apparatus 
which can change, light and extinguish the rolled tobac- 
cos automatically so as to eliminate all manual opera- 
tion. EP-A-0 417 974 discloses an apparatus of the 
same kind having the features contained in the pream- 
ble of claim 1. 

Upon manufacturing and selling rolled tobaccos 
such as cigarettes or cigars, the contents of chemical 
substances in tobacco smoke such as nicotine and tar 
must be indicated. 

Like other agricultural products, the chemical prop- 
erties of tobacco leaves are not accurately uniform. It is 
necessary, therefore, to sample rolled tobaccos at a 
predetermined rate with respect to the total number of 
the manufactured rolled tobaccos, in order to take the 
smoke of the sampled rolled tobaccos in the tobacco- 
smoke analyzing apparatus and analyze their chemical 
substances. As the number of the manufactured rolled 
tobaccos increases, the number of the rolled tobaccos 
to be sampled also increases. 

Rolled tobaccos such as cigarettes and cigars are 
held by holders in a plurality of smoke inlets formed in 
the tobacco-smoke analyzing apparatus (hereinafter 
referred to only as the "analyzing apparatus"). After the 
rolled tobaccos have been lit, airis sucked in the analyz- 
ing apparatus through the rolled tobaccos mounted in 
the smoke inlets at a predetermined pattern. In each 
holder is provided a Cambridge filter for collecting tar or 
the like. The smoke taken in the analyzing apparatus is 
analyzed by an analyzing unit so as to find the contents 
of other chemical substances in the smoke. 

With the conventional analyzing apparatus, mount- 
ing of rolled tobaccos and holders, lighting and extin- 
guishing of the rolled tobaccos and the removal of 
tobacco ashes or tobacco ends including cigarette butts 
or cigar ends have been performed manually For a 
great number of rolled tobaccos to be analyzed, the 
same simple operation must be repeated for a long 
time. This adds inspecting burden to the inspector. 

In order to overcome the problem, it has been 
demanded that the full operation of the analyzing appa- 
ratus be automated. Since, however, rolled tobaccos 
are likely to be broken easily, it has been difficult to auto- 
matically light the rolled tobaccos mounted in the smoke 
inlets and automatically extinguish the rolled tobaccos 
securely after they have burnt to a predetermined por- 
tion. 

The object of this invention is to provide an appara- 
tus for automatically taking in smoke of rolled tobaccos 
and analyzing the smoke, which automatically mounts 
rolled tobaccos in the smoke inlets, lights and extin- 
guishes the rolled tobaccos, and removes tobacco 
ashes or tobacco ends without the help of the inspector. 



The apparatus according to this invention has a 
smoke analyzing device which automatically takes in 
smoke of rolled tobaccos such as cigarettes and ana- 
lyzes the chemical contents of the smoke. The smoke 

5 analyzing device is provided with a plurality of smoke 
inlets, in each of which a rolled tobacco is mounted. 

In the vicinity of the smoke analyzing device is pro- 
vided mounting and demounting means for mounting 
and demounting roiled tobaccos in and from the smoke 

w inlets. The mounting and demounting means comprises 
a universal operating robot which mounts rolled tobac- 
cos in the smoke inlets and removes tobacco ashes or 
tobaoco ends from the smoke inlets with the operating 
hand. 

75 There are provided end position detecting means 
for detecting tips of rolled tobaccos and extinguishing 
position detecting means for detecting the position at 
which the rolled tobaccos are to be extinguished. The 
operating hand is provided with lighting means for light- 
so ing the tips of the rolled tobaccos and cutting-off means 
for cutting off the rolled tobaocos at the portions at 
which they are to be extinguished. 

Such an apparatus for automatically analyzing 
smoke of rolled tobaccos not only can mount and 
25 demount rolled tobaccos in and from the smoke inlets 
but also can detect the positions of the tips of the rolled 
tobaccos, move them to lighting means, ensure to light 
them, cut off the rolled tobaccos at the portions to be 
extinguished and ensure to extinguish the rolled tobac- 
30 cos. Therefore, the delicate operation which must have 
been relied on the operator with the conventional appa- 
ratus can be automated, and smoke analyzing of roiled 
tobaccos can be carried out fully automatically. 

The preferred embodiment according to this inven- 
35 tion is provided with means for automatically removing 
tobacco ashes and cut-off burnt portions of the rolled 
tobaccos and means for collecting and exhausting 
tobacco smoke such that the outer atmosphere of a 
room in which smoke analyzing is performed is retained 
40 clean and safety in the room is ensured as well. 

This invention can be more fully understood from 
the following detailed description when taken in con- 
junction with the accompanying drawings, in which: 

45 Fig. 1 is a front view of the overall automatic smoke 
analyzing device according to one embodiment of 
this invention; 

Fig. 2 is a plan view of the over all automatic smoke 
analyzing device of Fig. 1 ; 

so Fig. 3 is a side view of the overall automatic smoke 
analyzing device of Fig. 1 ; 
Fig. 4 is a side view of a smoking mechanism; 
Fig. 5 is a plan view of a holding mechanism; 
Fig. 6 is a front view of a cutting-off mechanism; 

55 Fig. 7 is a view along line 7-7 in Fig. 6; 

Fig. 8 is a general view illustrating the cutting-off 
operation of the cutting-off mechanism; 
Fig. 9 is another general view illustrating the cut- 
ting-off operation of the cutting-off mechanism; 
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Fig. 10 is a perspective view of an extinguishing 
position detecting mechanism; 
Fig. 1 1 is a longitudinal cross-sectional view of a 
detecting head; 

Fig. 12 is a cross sectional view along line 12-12 in s 
Fig. 11; 

Fig. 1 3 is a general view illustrating the operation of 
the detecting head; 

Fig. 1 4 is a general view illustrating the operation of 
the detecting head provided with a hood having a 10 
circular cross section; 

Fig. 15 is a longitudinal cross sectional view of a 
conveyor mechanism; 

Fig. 16 is a plan view of the conveyer mechanism; 
Fig. 1 7 is a side view of a smoke exhausting mech- is 
anism; and 

Fig. 18 is a cross sectional view along line 18-18 in 
Fig. 17. 

This invention will be explained by way of the pre- 20 
ferred embodiment with reference to the accompanying 
drawings. 

Figs. 1 to 3 show one embodiment of the overall 
automatic analyzing device according to this invention. 
Fig. 1 , Fig. 2 and Fig. 3 show its front view, its plan view 25 
and its side view, respectively. 

The main body 1 of the automatic analyzing appa- 
ratus has a front plate 5 from which a plurality of smoke 
inlets 2 project. A holder 3 is provided on each smoke 
inlet 2 and mounts a rolled tobacco 4 such as a cigarette 30 
or a cigar in the smoke inlet 2. 

As shown in Fig. 4, a smoking mechanism 1 1 is 
aligned with each smoke inlet 2 in the main body 1 . 
Each smoking mechanism 1 1 is provided with a cylinder 
mechanism 1 3 which communicates with the respective 35 
smoke inlet 2 and a respective smoke collecting bag 15 
through a three-way valve 12. The cylinder mechanism 
13 is moved back and forth by a driving mechanism 14 
at a predetermined period so as to make change-over of 
the three-way valve 12 according to the movement of 40 
the cylinder mechanism 14. Air is intermittently sucked 
in through a rolled tobacco 4 mounted in the respective 
smoke inlet 2, and the gas sucked in is delivered to the 
smoke collecting bag 15 through the three-way valve 
15. 45 

The smoke collecting bag 15 is connected to a suc- 
tion pump 17 through a two-way valve 16. The smoke 
delivered to the smoke collecting bag 15 is sucked by 
the suction pump 17. A gas analyzing unit 18 is con- 
nected to the exhaust port of the suction pump 1 7. so 

A Cambridge filter is housed in each holder 3. Tar in 
the smoke of the rolled tobacco 4 is collected by the 
Cambridge filter and the other chemical substances are 
analyzed by a gas analyzing unit 18. 

In front of the main body 1 is provided a moving 55 
mechanism 21 having a rail 22 disposed in parallel with 
the front plate of the main body 1. A moving table 23 is 
mounted on the rail 22 so as to be movable along it to an 
arbitrary position. On the moving table 23 are mounted 



a tobacco loading table 24 for loading rolled tobaccos to 
be tested and a holder loading table 25 for loading hold- 
ers 3. 

On the moving table 23 is provided a robot 31 of a 
commercially available universal arm type having an 
articulated arm 32 as a rolled tobacco mounting and 
demounting device. An operating hand 33 is fixed to the 
distal end of the arm 32 by a shaft 34 so as to be rotat- 
able about the shaft 34. The shaft 34 is rotatable in the 
vertical direction with respect to the arm 32. 

From the operating hand 33 extend a holding mech- 
anism 35 for holding rolled tobaccos, another holding 
mechanism 35' disposed at the position of the holder 3 
and at another position, for holding a cutting-off mecha- 
nism 36 for cutting off the burnt portion of the rolled 
tobaccos and a lighting mechanism 37 for lighting the 
rolled tobaccos. These mechanisms extend perpendic- 
ularly to each other. In operation, the operating hand 33 
rotates around the shaft 34, and the shaft 34 rotates 
with respect to the arm 32 such that the mechanisms, 
which are to operate, face the front plate of the main 
body 1. 

Upon mounting rolled tobaccos in the smoke inlets 
2, the robot 31 is operated such that the holder 3 on the 
holder loading table 25 is held by the holding mecha- 
nism 35' and is mounted in the corresponding smoke 
inlet 2, and then the rolled tobacco is held by the holding 
mechanism 35 and mounted on the holder 3. 

Next, the rolled tobacco mounted on the holder 3 is 
lit by the lighting mechanism 37. The smoke of the rolled 
tobacco is taken in the smoking mechanism 1 1 at a pre- 
determined mode, and then the smoke is analyzed. 

In the vicinity of each smoke inlet 2 is provided an 
extinguishing position detecting mechanism 41 which 
has an infrared ray sensor. The infrared ray sensor 
detects the infrared rays radiated from the burning por- 
tion of the rolled tobacco at which the rolled tobacco is 
to be extinguished. 

Then, the robot 31 is operated such that the holding 
mechanism 35' of the operating hand 35 holds the cut- 
ting-off mechanism 36 which is located at the different 
position. The burnt portion of the rolled tobacco is cut off 
by the cut-off mechanism 36 and the rolled tobacco is 
extinguished. The smoking mechanism 1 1 con tinues its 
operation so as to suck in all smoke retained in the 
extinguished rolled tobacco. 

After the cutting-off, the robot 31 is operated such 
that the holding mechanism 35 faces the front plate 5 of 
the main body 1 and then holds the tobacco ashes or 
tobacco end and pull it off. "me process beginning with 
the mounting of rolled tobacco 4 and ending with the 
removal of tobacco ashes or a tobacco end is repeated 
five times, and then the holder 3 is removed from the 
smoke inlet 2 by the holding mechanism 35'. 

The robot 31 is moved again by means of the mov- 
ing mechanism 21 so as to be disposed in front of the 
next smoke inlet 2 and the same process as the above- 
mentioned is repeated. This process automatically con- 
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tinues until the process at the final smoke inlet 2 is com- 
pleted. 

There will be described a unit used in the automatic 
smoke analyzing device, for detecting the accurate posi- 
tion of the tip ends of the rolled tobaccos mounted in the 
smoke inlets 2 and for ensuring the lighting of the tips of 
the rolled tobaccos. 

As shown in Fig. 5, the holding mechanism 35 of 
the operating hand 33 has a pair of fingers 71 closed 
and opened by means of a driving mechanism 72 with 
the fingers 71 maintained parallel to each other. When 
the fingers 71 are closed, they hold a rolled tobacco. 

An optical detector comprises light source 73 such 
as an LED provided in the forward end portion of one of 
the fingers 71 and a photodiode 74 provided in the for- 
ward end portion of the other finger 71 opposed to the 
light source 71 . Light emitted from the light source 73 is 
received by the photodiode 74. When an object, i.e., a 
rolled tobacco exits between the fingers 71, i.e., 
between the light source 73 and the photodiode 74, the 
light from the light source 73 is interrupted by the rolled 
tobacco. 

After mounted a rolled tobacco 4 in the respective 
inlet 2 with the fingers 71 opened, the robot 31 is oper- 
ated so as to place the rolled tobacco 4 between the f in- 
gers 71 and then moves the holding mechanism 35 in 
the axial direction of the rolled tobacco 4. When the light 
source 73 and the photodiode 74 face an intermediate 
portion of the rolled tobacco 4, the light from the light 
source 73 is interrupted by the rolled tobacco 4 and thus 
the photodiode 74 does not detect the light. As the hold- 
ing mechanism 35 is further moved and the light source 
73 and the photodiode 74 exceed the tip of the rolled 
tobacco 4, the light from the light source 73 is incident 
on the photodiode 74, whereby the tip of the rolled 
tobacco 4 is detected. 

The robot 31 memorizes the position of the tip of 
the rolled tobacco 4 in this state. Then, the heater of the 
lighting mechanism 37 attached to the operating hand 
33 is directed so as to face the front plate of the main 
body 1. The heater of the lighting mechanism 37 is 
moved to a position closed to the tip of the rolled 
tobacco 4 and lights the same. In this case, the move- 
ment of the lighting mechanism 37 is controlled accord- 
ing to the information on the position of the tip of the 
tobacco 4. The heater move to a position closed to the 
tip of the rolled tobacco 4 so as to light the same 
securely. The heater can be prevented from abutting 
against the tip of the rolled tobacco 4 so strongly that 
the rolled tobacco 4 is displaced from the heater. 

The rolled tobacco 4 is burnt from its tip to a prede- 
termined intermediate portion (i.e., the extinguishing 
position) separated from the tip position as a datum 
position by a predetermined length. 

An extinguishing position detecting mechanism 41 
can be set at the extinguishing position of the rolled 
tobacco. When the burning of the rolled tobacco 4 which 
has started at its tip arrives at the extinguishing position, 
the extinguishing position detecting mechanism 41 



detects it, and the rolled tobacco 4 is cut off at the extin- 
guishing position by the cutting-off mechanism 36. 
Then, the rolled tobacco 4 stops burning. 

The cutting-off mechanism 36 will be described 

5 with reference to Fig. 6. The cutting-off mechanism 36 is 
provided with a pair of chucking members 81 which 
project from the operation hand 33 and are moved 
toward and away from each other by means of an open- 
ing and closing mechanism (not shown) provided on the 

10 operating hand 33. An opening and closing member 82 
is removably connected to the front portion of each 
chucking member 81. The opening and closing mem- 
bers 82 are movable toward and away from each other 
together with the respective chucking members 81 . Two 

15 slide bushes 85 are formed in the lower portion of each 
opening and closing member 82. Two guide rods 83 are 
slidably inserted in the slide bushes 85 of both opening 
and closing members 82 such that the guide rods 83 
allow for the accurate movement of the opening and 

20 dosing members 82. Between both opening and closing 
members 82 is disposed a compression coil spring 84 
for urging the opening and closing members 82 so as to 
be separated from each other. 

A pair of thin plate-like cutting blades 86 are con- 

25 nected by bolts 87 to the forward ends of the opening 
and closing members 82 so as to be opposed to and 
extend toward each other and to be replaced easily by 
removing the bolts 87. The forward portion of each cut- 
ting blade 86 has a triangular form such as an isosceles 

30 triangular shape whose apex is directed toward the 
other cutting blade 86 and whose both sides adjacent to 
the apex form cutting edges. The apexes of both cutting 
blades 86 are disposed opposed to each other. One of 
the cutting blades 86 is displaced by a thickness of each 

35 cutting Wade from the other cutting blade 86 in the 
direction of its thickness. As the opening and closing 
members 82 approach each other, the forward portions 
of the triangular cutting blades 86 come to overlap each 
other. 

40 With the opening and closing members 82 sepa- 
rated, the cutting-off mechanism 36 is moved to the 
position at which a rolled tobacco 4 to be cut is placed, 
and the rolled tobacco 4 is disposed between the two 
opening and dosing members 82. Thereafter, the cut- 

45 ting-off mechanism 36 is moved in the axial direction of 
the rolled tobacco to the position at which the cutting 
blades 86 cut off the rolled tobacco 4, i.e., slightly 
behind the extinguishing position of the rolled tobacco 
4. 

so As the chucking members 81 are moved toward 
each other by the opening and closing mechanism, the 
opening and dosing members 82 as well as the cutting 
blades 86 approach each other. As shown in Fig. 8, the 
apexes of the cutting blades 86 are stuck in the rolled 

55 tobacco 4 at two opposed lateral sides thereof. As the 
cutting blades 86 further approach each other, the cut- 
ting edges formed on the inclined sides of the triangular 
cutting blades 86 gradually cut the rolled tobacco 4. The 
cutting blades 36 advance further and overlap each 
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other to cut off the roiled tobacco 4 completely, as 
shown in Fig. 9. After the burnt part of the rolled tobacco 
4 has been cut off, the roiled tobacco is extinguished. 

The smoking mechanism 1 1 is operated for a pre- 
determined time after the cutting-off and extinction of 
the rolled tobacco 4 so as to take in smoke still remain- 
ing in the residual portion of the rolled tobacco 4 and 
analyze the taken-in smoke. 

There will be described the extinguishing position 
detecting mechanism 41 which detects infrared rays 
radiated from the rolled tobacco when the rolled 
tobacco is burnt to the extinguishing position. Upon 
sensing the infrared rays from the rolled tobacco, the 
mechanism 41 moves the cutting-off mechanism 36. 

The extinguishing position detecting mechanism 41 
has a detecting head 91 disposed slantwise below the 
smoke inlets 2 and connected to the forward end of a 
rod 92. The detecting head 91 can be reciprocated and 
rotated by a head moving mechanism 90. The rod 92 
extends horizontally through the front plate 5 of the 
main body 1 and is rotatably and slidably supported by 
a bearing 93 provided on the front plate 5. 

Within the main body 1 is provided a rotary actuator 
95 to which is connected a cylindrical sleeve 96 formed 
with a pair of diametrically opposed and axially extend- 
ing slits 97. Diametrically opposed pins 98 extend per- 
pendicularly outward from the rear end portion of the 
rod 92. The rear end portion of the rod 92 is inserted in 
the sleeve 96 with the pins 98 engaged with the slits 97. 
Thus, the rod 92 and the detecting head 91 are rotated 
by the rotary actuator 95. 

In the main body 1 is provided a moving member 99 
which is engaged by one of the pins 98 of the rod 92 and 
reciprocated axially of rod 92 by means of an actuator 
(not shown). As the rod 92 reciprocates axially, the 
detecting head 91 also moves back and forth. 

As shown in Figs. 1 1 and 12, the detecting head 91 
has a housing 101 and 102 which are assembled 
together with an O-ring interposed therebetween. In the 
housings 101 and 102 is mounted an infrared ray sen- 
sor 104 comprising an infrared-ray detecting element 
such as a Ge photodiode having a high sensitivity for 
infrared rays of short wavelengths emitted from the 
extinguishing position of the rolled tobacco. 

Formed in the housing 101 is an opening 106 
through which infrared rays enter the infrared ray sensor 
104. A hood 107 having a semicircular cross section 
extends outward from the opening 106 and is arranged 
such that the arcuated surface of the hood 107 is 
directed forward, i.e., toward the tip of the rolled tobacco 
and the edges thereof is directed rearward, i.e., toward 
the rear end of the rolled tobacco. 

The operation of the extinguishing position detect- 
ing mechanism 41 will be described. 

First, the extinguishing position detecting mecha- 
nism 41 is retracted. The moving member 99 pushes 
out the rod 92 through the pin 98, thereby advancing the 
detecting head 91 by several centimeters. Then, the 
moving member 99 returns to the starting position so as 



to allow the detecting head 91 to move back and forth 
freely. The rod 92 is rotated such that the hood 107 of 
the detecting head 91 takes a horizontal posture. In this 
way, the detecting head 91 is prevented from interfering 
5 with the arm 32 of the robot 31 , the holding mechanism 
35, etc. upon mounting of the holder 3 and a rolled 
tobacco 4. 

After a rolled tobacco 4 has been mounted and the 
tip of the rolled tobacco has been detected by the device 

10 for detecting the position of the tip of the rolled-tobacco 
(the end position detecting means), the extinguishing 
position of the rolled tobacco, i.e., the length between 
the tip of the rolled tobacco and the portion of the rolled 
tobacco to be extinguished is calculated, by making the 

15 position of the detected tip of the rolled tobacco as the 
datum position. The detecting head 91 advances and 
the rod 92 is rotated so as to direct the hood 107 of the 
detecting head 91 in the slantwise upper direction, i.e., 
toward a lateral side of the rolled tobacco. The hood 1 07 

20 of the detecting head 91 is placed by the arm 32 of the 
robot 31 at the extinguishing position. Thereafter, the 
rolled tobacco is lit and burning starts. 

The rolled tobacco 4 continues to be burnt and the 
burning portion arrives at a black line indicating the 

25 extinguishing position. Infrared rays having a relatively 
short wavelength radiated from the extinguishing posi- 
tion of the rolled tobacco 4 enter the infrared ray sensor 
104. TTie infrared ray sensor 104 detects them and 
sends output signals to the robot 31 . In response to the 

30 output signals, the rod 92 is rotated to make the hood 
107 take a substantially horizontal position, whereby the 
hood 107 is prevented from interfering with the arm 32 
of the robot 31 and the cutting-off mechanism 36 of the 
operating hand 33. In response to the output signals, 

35 the robot 31 is further operated to make the cutting-off 
mechanism 36 cut off the rolled tobacco 4 at its extin- 
guishing position, thereby extinguishing the rolled 
tobacco 4. 

The hood 107 of the detecting head 91 has a semi- 

40 circular cross section. This improves the detecting 
accuracy of the extinguishing position of the rolled 
tobacco 4, as explained below. 

As shown in Fig. 13, infrared rays are radiated from 
all the extinguishing positions of the rolled tobacco in ail 

45 directions. Out of the infrared rays coming from all the 
burning portions, the hood 107 allows only the ones 
radiated from the portion of the rolled tobacco 4 on and 
in the vicinity of the black line (the extinguishing posi- 
tion) to enter the infrared ray sensor 104 but prevents 

so the infrared rays radiated from the portions away from 
its black line (i.e., the extinguishing position) from enter- 
ing the infrared ray sensor 107. 

If the hood 107a has a circular cross section as 
shown in Fig. 14, oblique rays from a portion of the 

55 rolled tobacco 4 which is close to its extinguishing posi- 
tion between the tip of the rolled tobacco 4 and its extin- 
guishing position arrive at the forward end of the hood 
107a. Such rays which entered the interior of the for- 
ward end of the hood 107a are repeatedly reflected on 
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the inner surface of the hood 107a and reach the infra- 
red ray sensor 104. However, such internal reflection 
does not occur on the hood 107 having a semicircular 
cross section. The smoking mechanism 1 1 continues to 
operate for a predetermined time after the rolled 5 
tobacco 4 has been cut off at the extinguishing position, 
and the smoke remaining in the unburnt portion of the 
rolled tobacco 4 is sucked in the smoking mechanism 
11. Then, the smoke is analyzed and the analyzing 
result is improved. 10 

The automatic analyzing apparatus according to 
this invention is provided with a treating unit for exhaust- 
ing tobacco ashes and tobacco ends, which will be 
described with reference to Figs. 15 and 16. 

The smoke inlets 2 are arranged horizontally in the 15 
front plate of the main body 1 . Under the smoke inlets 2 
is provided a horizontal conveyer mechanism 51 which 
has, on its both ends, a pair of rollers 52 around which a 
belt 53 is wound. The rollers 52 are rotated by a driving 
mechanism (not shown) to drive the belt 53 horizontally, 20 
as shown by the arrow in Fig. 5. 

The belt 53 is made of heat-resistive material such 
a thin metal plate (stainless steel, for example) and has 
a width sufficiently larger than the length of rolled tobac- 
cos as shown in Fig. 16. The belt 53 may be made of 
heat-resistive synthetic resin instead of metal. 

An ash container 55 is disposed under the distal 
end portion of the conveyer mechanism 51. Tobacco 
ashes 54 and/or tobacco ends dropped on the belt 53 of 
the conveyer mechanism 51 are transported horizon- 
tally by the running belt 53 and fall into the ash container 
55. 

It is preferred that the conveyer mechanism 52 is 
operated only after ashes of the cut-off burnt portions of 
the rolled tobaccos have been removed from the smoke 
inlets 2 and dropped on the belt 53, such that the 
dropped burnt portions and/or tobacco ashes are imme- 
diately transported to the ash container 55 for their dis- 
posal. 

Since the dropped tobacco ashes and tobacco 
ends are immediately transported to the ash container 
55 by the conveyer mechanism 51 , the smoke rising 
from the tobacco ashes and the tobacco ends does not 
enter other rolled tobaccos. This prevents adverse 
effects on the analyzing results and facilitates an accu- 
rate chemical analysis. 

In this embodiment, the belt 53 is made of metallic 
material such as stainless steel. Since, therefore, the 
belt 53 has a high heat conductivity, heat produced from 
the dropped tobacco ashes, etc. is dissipated easily and 
is ensured to be extinguished in a short time. 

As shown in Fig. 17 and 18, a smoke exhausting 
mechanism 60 is provided above the smoke inlets 2. 
The mechanism 60 is provided with a generally cylindri- 
cal smoke exhausting hood 61. The hood 61 has an 
opening at its lower end and is provided on its upper 
end with a small fan 63. Auxiliary smoke collected by the 
smoke exhausting hood 61 is sent upward by the fan 63 
to the outer atmosphere of the test room through a 



smoke exhausting duct 69 (show in Fig. 3) provided in 
the vicinity of the ceiling of the test room. 

The smoke exhausting hood 61 is moved upward 
and downward by means of a hood lifting mechanism 62 
comprising an air cylinder unit 68 which is fixed sub- 
stantially vertically by means of a fixture 64 to the front 
plate 5 of the main body 1 of the smoke analyzing 
device. The piston rod 65 extending downward from the 
lower end of the air cylinder unit has the lower end fixed 
to the smoke exhausting hood 61 by a fixture 66. 

The hood 61 moves together with fan 63 when the 
holders 3 and rolled tobaccos 4 mounted in the smoke 
inlets 2, the roiled tobaccos 4 are lit and cut off, and the 
tobacco ashes and/or tobacco ends are removed. Thus, 
the smoke exhausting hood 61 does not interfere with 
the arm 32 of the robot 31 and the operating hand 33. 

While the smoke of the rolled tobaccos 4 is being 
sucked in the automatic smoke analyzing device, the 
smoke exhausting hood 61 is lowered by the hood lifting 
mechanism 62 to the vicinity of the rolled tobaccos 4 
held in the smoke inlets 2 as shown by the two-dot chain 
lines in Figs. 17 and 18. In consequence, the air flow 
around the smoke inlets 4 is controlled to take a prede- 
termined stable state and smoke analysis is performed 
in a predetermined controlled state. 

Since the fan 63 guides auxiliary smoke collected 
by the smoke exhausting hood 61 upward to the smoke 
exhausting duct, it is unnecessary to use a flexible 
smoke exhausting hose for connecting the smoke 
exhausting hood 61 to the smoke exhausting duct in this 
invention. This simplifies the structure of the apparatus 
and facilitates its maintenance. 

Claims 

1. An apparatus for automatically taking in smoke of 
rolled tobaccos and automatically analyzing the 
smoke, comprising: 

a main body (1) having a plurality of smoke 
inlets (2) having rolled tobaccos (4) mounted 
therein, for taking in smoke generated by said rolled 
tobaccos and analyzing chemical contents of said 
smoke; 

mounting and demounting means (31), each 
provided at a respective one of said smoke inlets 
(2), for mounting one of said rolled tobaccos (4) in 
said one of said smoke inlets and demounting said 
one of said rolled tobaccos from said one of said 
smoke inlets; 

end position detecting means (73, 74) for 
detecting tip positions of said rolled tobaccos 
mounted in said smoke inlets; 

extinguishing position detecting means (41) 
for detecting extinguishing positions of said rolled 
tobaccos which are burning in said smoke inlets; 
cutting-off means (36) for cutting off burnt portions 
from said rolled tobaccos at said extinguishing posi- 
tions and extinguishing said rolled tobaccos; char- 
acterized by lighting means (37) for lighting-tips of 
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said rolled tobaccos mounted in said smoke inlets; 

wherein said lighting means (37) moved to 
said forward ends of said rolled tobaccos which 
have detected by said end position detecting 
means (73, 74) so as to light said tips of said rolled 
tobaccos, said extinguishing position detecting 
means detect said extinguishing positions, and said 
cutting-off means to cut off said burnt portions. 

2. The apparatus according to claim 1 , characterized 
in that said operating means comprises a universal 
operating robot (31) having an operating hand (33) 
carrying said end position detecting means (73, 
74), said lighting means (37) and said cutting-off 
means (36). 

3. The apparatus according to claim 2, characterized 
in that said end position detecting means has opti- 
cal detecting means (73, 74) mounted on said oper- 
ating hand (33) of said operating robot (31) and 
moved axially of said rolled tobaccos (4) mounted 
in said smoke inlets (2) as said operating hand (33) 
is moved, for detecting said tips of said rolled tobac- 
cos. 

4. The apparatus according to claim 3, characterized 
in that said operating hand (33) of said operating 
robot (31) has a pair of openable fingers (71) for 
holding said rolled tobaccos (4) and is operated so 
as to dispose said rolled tobacco (4) between said 
fingers (71), and said optical detecting means com- 
prises a light source (73) provided in one of said fin- 
gers (71) and an optical detecting element (74) 
provided in the other finger (74), for detecting light 
from said light source, said optical detecting means 
being arranged such that said light from said light 
source is interrupted by said rolled tobacco (4) 
when said rolled tobacco is disposed between said 
fingers and said optical detecting element (74) 
detects said light from said light source (73) to 
sense said tip of said rolled tobacco when said tip of 
said rolled tobacco passes beyond said light detect- 
ing element by as said operating hand moves along 
said rolled tobacco. 

5. The apparatus according to claim 1, characterized 
in that said extinguishing position detecting means 
(41) includes a detecting head (91) provided at a 
position in a vicinity of said smoke inlet (2) and 
movable between said position and a predeter- 
mined axial position of said rolled tobacco (4), said 
detecting head (91) comprising an infrared ray sen- 
sor (104), and said extinguishing position detecting 
means further includes a hood (107) projecting 
toward a predetermined position of a lateral side of 
said rolled tobacco, for preventing infrared rays 
emitted from the other portion of said rolled tobacco 
than a portion at said extinguishing position and in 



a vicinity thereof from entering said detecting head 
(91). 

6. The apparatus according to claim 5, characterized 
s in that said hood (1 07) has a substantially semi-cir- 
cular cross section with a semicircular surface 
thereof facing said tip of said rolled tobacco (4). 

7. The apparatus according to claim 2, characterized 
10 in that said cutting means (36) has a pair of opening 

and closing members (32) provided on said operat- 
ing hand (33) of said operating robot (31), each of 
said opening and closing members (32) including a 
cutting blade (86) having a triangular forward por- 
ts tion which extends toward the other opening and 
closing member and is defined by an apex and two 
side edges on both sides of said apex, said apex of 
said one of said opening and closing members 
being arranged opposed to said apex of said other 
20 opening and closing member, said triangular for- 
ward portions of said opening and closing members 
being arranged to overlap with each other, as said 
opening and closing members approach each 
other. 

25 

8. The apparatus according to claim 1 , characterized 
in that ash exhausting means (51 , 52, 53, 55) is 
provided under said smoke inlets (2) and comprises 
a conveyer mechanism (51) having a horizontally 

30 running heat-resistive belt (53) and an ash con- 
tainer (55) provided under a distal end portion of 
said conveyer mechanism, for receiving tobacco 
ashes and tobacco ends transported by said con- 
veyer mechanism. 

35 

9. The apparatus according to claim 8, characterized 
in that said belt (53) is made of a thin metal plate. 

10. The apparatus according to claim 1, characterized 
40 in that smoke exhausting means (60) is provided in 

a vicinity of said main body (1) and comprises a 
smoke exhausting hood (61) provided above said 
smoke inlets (2), for collecting auxiliary smoke ris- 
ing from said rolled tobaccos mounted in said 
45 smoke inlets and burning, a fan (63) for moving said 
auxiliary smoke collected in said smoke exhausting 
hood (61) upward, and a hood lifting mechanism 
(62) for moving said smoke exhausting hood verti- 
cally. 

50 

Patentanspruche 

1. Vorrichtung zum automatischen Eintragen von 
Rauch von gerollten Tabakerzeugnissen und zum 
55 automatischen Analysieren des Rauchs, umfas- 
send: 

einen HauptkOrper (1) m'rt einer Mehrzahl von 
Raucheiniassen (2), in denen die gerollten Tabak- 
erzeugnisse (4) angebracht sind, urn Rauch einzu- 
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tragen, der durch die geroilten Tabakerzeugnisse 
erzeugt wird, und urn den chemischen Gehalt des 
Rauchs zu analysieren; 

Anbring- und Abnahmeeinrichtungen (31), von 
denen jeweils eine an einem jeweiligen der Rauch- 5 
einiasse (2) vorgesehen ist, um eines der geroilten 
Tabakerzeugnisse (4) in dem einen der Rauchein- 
lasse anzubringen und das eine gerollte Tabaker- 
zeugnis von dem einen der Rauchausiasse 
abzunehmen; eine Endpositionsermittlungeinrich- 10 
tung (73, 74) zum Ermitteln von Spitzenpositionen 
der geroilten Tabakerzeugnisse, die in den Rauch- 
einiassen angebracht sind; 
eine Ausmach-Positionsermittlungseinrichtung (41) 
zum Ermitteln von Ausmach-Positionen der geroll- 15 
ten Tabakerzeugnisse, die in den Raucheiniassen 
abgebrannt werden; eine Abschneideeinrichtung 
(36) zum Abschneiden abgebrannter Abschnitte 
von den geroilten Tabakerzeugnissen an den Aus- 
mach-Positionen und zum Ausmachen der geroll- 20 
ten Tabakerzeugnissen; 
gekennzeichnet durch 

eine Anzundeinrichtung (37) zum Anzunden der 
Spitzen der geroilten Tabakerzeugnisse, die in den 
Raucheiniassen angebracht sind ; 2 s 
wobei die Anzundeinrichtung (37) zu den Vorderen- 
den der geroilten Tabakerzeugnisse bewegt wer- 
den, die durch die 
Endpositionsermittlungseinrichtung (73, 74) ermit- 
telt wurden, um die Spitzen der geroilten Tabaker- 30 
zeugnisse anzuzunden, wobei die Ausmach- 
Positionsermittlungseinrichtung die Ausmach-Posi- 
tionen ermittelt, und wobei die Abschneideeinrich- 
tung die abgebrannten Abschnitte abschneidet. 

35 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Betatigungseinrichtung einen uni- 
versellen Betatigungsroboter (31) umfaBt, der eine 
Betatigungshand (33) aufweist, welche die Endpo- 
sitionsermittlungseinrichtung (73, 74), die Anzund- 40 
einrichtung (37) und die Abschneideinrichtung (36) 
tragi 

3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Endpositionsermittlungsein- as 
richtung eine optische Ermittlungseinrichtung (73, 

74) aufweist, die auf der Betatigungshand (33) des 
Betatigungsroboters (31) angebracht und axial zu 
den geroilten Tabakerzeugnissen (4) bewegt wird, 
die in den Raucheiniassen (2) angebracht sind, so 
wenn die Betatigungshand (33) zum Ermitteln der 
Spitzen der geroilten Tabakerzeugnisse bewegt 
wird. 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- ss 
zeichnet, daB die Betatigungshand (33) des Betati- 
gungsroboters (31) ein Paar von aufmachbaren 
Fingern (71) zum Halten der geroilten Tabaker- 
zeugnisse (4) aufweist und so betatigt wird, das das 



gerollte Tabakerzeugnis (4) zwischen den Fingern 
(71) angeordnet wird und die optische Ermittlungs- 
einrichtung eine Lichtquelle (73) aufweist, die in 
einem der Finger (71) vorgesehen ist, und ein opti- 
sches Ermittlungselement (74), das in dem ande- 
ren Finger (74) vorgesehen ist, um Licht von der 
Lichtquelle zu ermitteln, wobei die optische Ermitt- 
lungseinrichtung derart angeordnet ist, daB das 
Licht von der Lichtquelle durch das gerollte Tabak- 
erzeugnis (4) unterbrochen wird, wenn das gerollte 
Tabakerzeugnis zwischen den Fingern angeordnet 
ist, und das optische Ermittlungselement (74) das 
Licht von der Lichtquelle (73) ermittelt, um die 
Spitze des geroilten Tabakerzeugnisses zu ermit- 
teln, wenn die Spitze des geroilten Tabakerzeugnis- 
ses Qber das Lichtelement hinausiauft, wenn die 
Betatigungshand sich entlang dem geroilten Tabak- 
erzeugnis bewegt. 

5. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die Ausmach-Positionsermittlungs- 
einrichtung (41) einen Ermittlungskopf (91) enthait, 
der in einer Position im Umfeld des Rauch einlasses 
(2) vorgesehen und zwischen der Position und 
einer vorbestimmten axialen Position des geroilten 
Tabakerzeugnisses (4) beweglich ist, wobei der 
Ermittlungskopf (91) einen Infrarotstrahlensensor 
(104) umfaBt, und die Ausmach-Positionsermitt- 
lungseinrichtung ferner eine Haube (107) aufweist, 
die zu einer vorbestimmten Position der lateralen 
Seite des geroilten Tabakerzeugnisses vorsteht, 
um zu verhindern, daB Infrarotstrahlen, die von 
einem anderen Abschnitt des geroilten Tabaker- 
zeugnisses als einen Abschnitt in der Ausmach- 
Position und in einem Umfeld davon emittiert wer- 
den in den Ermittlungskopf (91) eintreten. 

6. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, daB die Haube (107) einen im wesentli- 
chen halbkreisfOrmigen Querschnitt aufweist, 
wobei eine Halbkreisoberfldche davon der Spitze 
des geroilten Tabakerzeugnisses (4) gegenuber- 
liegt. 

7. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB die Schneideinrichtung (36) ein Paar 
Offnungs- und SchlieBelementen (32) aufweist, die 
auf der Betatigungshand (33) des Betatigungsrobo- 
ters (31) vorgesehen sind, wobei jedes der Off- 
nungs- und SchlieBelemente (32) eine 
Schneidklinge (86) enthait, die einen dreieckigen 
vorderen Abschnitt aufweist, der sich zu dem ande- 
ren Offnungs- und SchlieBelement erstreckt und 
durch eine Spitze festgelegt ist und zwei Seitenkan- 
ten auf beiden Seiten der Spitze, wobei die Spitze 
der einen der Offnungs- und SchlieBelemente 
gegenuberliegend zur Spitze des anderen Off- 
nungs- und SchlieBelements angeordnet ist, wobei 
die dreieckigen vorderen Abschnitte der Offnungs- 
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und SchlieBelemente so angeordnet sind, daB sie 
einander uberlappen, wenn sich die Offnungs- und 
SchlieBelemente einander nahern. 

8. Vorrichtung nach Anspruch 1, dadurch gekenn- 5 
zeichnet, daB eine AscheabfOhreinrichtung (51, 52, 
53, 55) unter den Raucheiniassen (2) vorgesehen 

ist und einen FOrderermechanismus (51) umfaBt, 
der ein horizontal laufendes warmebestandiges 
Band (53) und einen Aschebehfllter (55) aufweist, 10 
der unter einem entfernten Endabschnitt des FOr- 
derermechanismus angeordnet ist, urn Tabakasche 
und Tabakenden aufzunehmen, die durch den FOr- 
derermechanismus transportiert werden. 

15 

9. Vorrichtung nach Anspruch 8, dadurch gekenn- 
zeichnet, daB das Band (53) aus einer dOnnen 
Metallplatte hergestelit ist. 

10. Vorrichtung nach Anspruch 1, dadurch gekenn- 20 
zeichnet, daB eine Rauchabfuhreinrichtung (60) im 
Umfeld des Hauptkdrpers (1) vorgesehen ist und 
eine RauchabfOhrhaube (61) aufweist, die Ober den 
Raucheinldssen (2) vorgesehen ist, urn zusfttzli- 
chen Rauch zu sammeln, der von den gerollten 25 
Tabakerzeugnissen aufsteigt, die in den Rauchein- 
iassen angebracht sind und abbrennen, und ein 
Gebiase (63) zum Bewegen des zusdtzlichen 
Rauchs, der in der RauchabfOhrhaube (61) gesam- 
melt wird, in Aufwartsrichtung, und einen Hauben- 30 
hubmechanismus (62) zum Bewegen der 
RauchabfOhrhaube in vertikaler Richtung. 
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Revendications 

1. Appareil pour praiever automatiquement de la 
fum6e de rouleaux de tabac et analyser automati- 
quement la fum6e, comprenant : 



un corps principal (1) ayant une plurality de 40 
bouches a fumer (2) ayant des rouleaux de 
tabac (4) months a Hnt6rieur, pour praiever la 
fumae produite par lesdits rouleaux de tabac et 
analyser le contenu chimique de ladite fum6e ; 
des moyens de montageAtemontage (31), pr6- 45 
vus chacun au niveau d'une bouche respective 
par mi lesdites bouches a fumer (2), pour mon- 
ter Tun desdits rouleaux de tabac (4) dans 
ladite bouche a fumer et dSmonter Tun desdits 
rouleaux de tabac depuis ladite bouche a so 
fumer ; 

des moyens de detection de position d'extra- 
mite (73, 74) pour datecter des positions 
d'extr6mit6 desdits rouleaux de tabac months 
dans lesdites bouches a fumer ; 55 
des moyens de detection de position d'extinc- 
tion (41) pour datecter des positions d'extinc- 
tion desdits rouleaux de tabac qui sont en train 
de brQIer dans lesdites bouches a fumer ; 



- des moyens de d6coupe (36) pour d6couper 
des parties brQI6es depuis lesdits rouleaux de 
tabac auxdites positions d'extinction et pour 
ateindre lesdits rouleaux de tabac ; 
caract6ris6 par : 

des moyens d'allumage (37) pour ailumer les 
extr£mit&s desdits rouleaux de tabac months 
dans lesdites bouches a fumer ; 
dans lequel lesdits moyens d'allumage (37) 
sont d6plac£s jusqu'auxdites extrSmrtes avant 
desdits rouleaux de tabac qui ont 6ta d6tect&es 
par desdits moyens de detection de position 
d'extr6mit6 (73, 74) de maniare a ailumer lesdi- 
tes extr£mitas desdits rouleaux de tabac, les- 
dits moyens de detection de position 
d'extinction d6tectant lesdites positions 
d'extinction, et lesdits moyens de d6coupe 
atant destines a d^couper lesdites parties bru- 
mes. 

2. Appareil selon la revendication 1 , caract6ris6 en ce 
que lesdits moyens de fonctionnement compren- 
nent un robot a fonctionnement universel (31) ayant 
une main de manipulation (33) qui porte lesdits 
moyens de datection de position d'extramita (73, 
74), lesdits moyens d'allumage (37) et lesdits 
moyens de dacoupe (36). 

3. Appareil selon la revendication 2, caractaris6 en ce 
que lesdits moyens de datection de position d'extra- 
mita comprennent des moyens de datection opti- 
ques (73, 74) montas sur ladite main de 
manipulation (33) dudit robot de fonctionnement 
(31) et daplacas abatement par rapport auxdits 
rouleaux de tabac (4) montas dans lesdites bou- 
ches a fumer (2) tandis que ladite main de manipu- 
lation (33) est daplacae, pour datecter lesdites 
extramitas dudit rouleau de tabac. 

4. Appareil selon la revendication 3, caractarisa en ce 
que ladite main de manipulation (33) dudit robot de 
fonctionnement (31) comporte une paire de doigts 
susceptibles d'Stre ouverts (71) pour maintenir les- 
dits rouleaux de tabac (4) et en ce qu'elle est niise 
en fonctionnement de maniare a disposer ledit rou- 
leau de tabac (4) entre lesdits doigts (71), et lesdits 
moyens de datection optiques comprennent une 
source lumineuse (73) pravue dans I'un desdits 
doigts (71) et un aiament de datection optique (74) 
pravu dans I'autre doigt (74), pour datecter la 
lumiare depuis ladite source lumineuse, lesdits 
moyens de datection optiques atant agencas de 
telle maniare que ladite lumiare provenant de ladite 
source lumineuse est interrompue par ledit rouleau 
de tabac (4) lorsque ledit rouleau de tabac est dis- 
pose entre lesdits doigts et que raiament de datec- 
tion optique (74) datecte ladite lumiare provenant 
de ladite source lumineuse (73) pour datecter ladite 
extramita dudit rouleau de tabac lorsque ladite 
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extr6mit6 dudit rouleau de tabac passe au-del& 
dudit 6l6merrt de detection de lumifcre lorsque ladite 
main de manipulation se dgplace le long dudit rou- 
leau de tabac. 

5. Appareil selon la revendication 1 , caract6ris6 en ce 
que lesdits moyens de detection de position 
d'extinction (41) comprennent une t§te de d6tection 
(91) pr6vue k une position au voisinage de ladite 
bouche k turner (2) et mobile errtre ladite position et 
une position axiale pr6d6termin6e dudit rouleau de 
tabac (4), ladite tfite de detection (91) comprenant 
un d6tecteur de rayons infrarouges (104), et lesdits 
moyens de detection de position d'extinction com- 
prenant en outre un capot (107) qui se projette en 
direction d'une position pr6d6termin6e d'un c6t6 
lateral dudit rouleau de tabac, pour emp&cher aux 
rayons infrarouges 6mis depuis I'autre partie dudit 
rouleau de tabac qu'une partie au niveau de ladite 
position d'extinction et au voisinage de celle-ci de 
p6n6trer dans ladite t§te de detection (91). 

6. Appareil selon la revendication 5, caract6ris6 en ce 
que ledit capot (107) a une section transversals 
sensiblement semi-circulaire avec une surface 
semi-circulaire de celui-ci faisant face k ladite extr6-- 
mite dudit rouleau de tabac (4). 

7. Appareil selon la revendication 2, caract6ris6 en ce 
que lesdits moyens de d6coupe (36) comprennent 
une paire d'6l6ments d'ouverture/fermeture (32) 
prgvus sur ladite niain de manipulation (33) dudit 
robot de fonctionnement (31), chacun desdits 6I6- 
ments d'ouverture/fermeture (32) comprenant une 
lame de dScoupe (86) ayant une partie avarrt trian- 
gulate qui s*6tend vers I'autre 6l6ment d'ouver- 
ture/fermeture et qui est d6f inie par un sommet et 
par deux bordures laterales des deux cdtes dudit 
sommet, ledit sommet de Tun desdits 6l6ments 
d'ouverture/fermeture 6tant agenc6 k l'oppos6 du 
sommet de I'autre 6l6ment d'ouverture/fermeture, 
lesdites parties avant triangulares desdits 6I6- 
ments d'ouverture/fermeture 6tant agenc6es de 
mani&re k se recouvrir Tune I'autre, tandis que les- 
dits 6l6ments d'ouverture/fermeture s'approchent 
I'un de I'autre. 

8. Appareil selon la revendication 1 , caract6ris6 en ce 
que des moyens d'6vacuation de cendres (51, 52, 
53, 55) sort pr6vus sous lesdites bouches k turner 
(2) et comprennent un m6canisme de convoyage 
(51) ayant une courroie rSsistante k la chaleur qui 
circule horizontalement (53) et un reservoir k cen- 
dres (55) pr£vu sous une partie terminale distale 
dudit m6canisme de convoyage, pour recevoir les 
cendres et les bouts de tabac transposes par ledit 
m6canisme de convoyage. 



9. Appareil selon la revendication 8, caract£ris6 en ce 
que ladite courroie (53) est r6alis6e avec une pla- 
que de m£tal mince. 

5 1 0. Appareil selon la revendication 1 , caracter is6 en ce 
que des moyens d'6vacuation de fum&e (60) sont 
pr6vus au voisinage dudit corps principal (1) et 
comprennent un capot d'6vacuation de fum6e (61) 
pr6vu au-dessus desdites bouches k fumer (2), 

10 pour recueiliir la fum6e auxiliaire qui s'§l£ve depuis 
lesdits rouleaux de tabac months dans lesdites 
bouches k fumer et en train de brOler, un ventilateur 
(63) pour d6placer ladite fum6e auxiliaire recueillie 
dans ledit capot d'6vacuation de fum6e (61) vers le 

15 haut, et un m6canisme de levage de capot (62) 
pour d6placer verticalement ledit capot d'6vacua- 
tion de fum6e. 
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